SEQ ID NO: Sequence 

1 Rana pipiens liver ribonuclease cDNA (RaPLRl) 

2 Rana pipiens liver ribonuclease amino acid (RaPLRl) 

3 Rana pipiens ribonuclease cDNA with Met23Leu 
(recombinant RaPLRl Met 23Leu) 

4 Rana pipiens ribonuclease amino acid with Met23Leu 
(recombinant RaPLRl Met 23 Leu) 

5 Rana pipiens ribonuclease cDNA with Met at position 1 
(recombinant Met(-l) RaPLRl) 

6 Rana pipiens ribonuclease amino acid with Met at position 1 
(recombinant Met(-l) RaPLRl) 

7 Rana pipiens ribonuclease cDNA with Met at position 1 and Met24Leu 
(recombinant Met(-l) RaPLRl Met23Leu) 

8 Rana pipiens ribonuclease amino acid with Met at position 1 and Met24Leu 
(recombinant Met(-l) RaPLRl Met23Leu) 

9 Rana pipiens ribonuclease amino acid with (His)6, Met at position 7 and 
Met30Leu (recombinant Met(-l) RaPLRl Met23Leu-(His)6) 

1 0 Rana pipiens ribonuclease cDNA with Glnl Ser (recombinant RaPLR 1 Q 1 S) 

1 1 Rana pipiens ribonuclease amino acid with GlnlSer (recombinant RaPLRl QIS) 

12 Rana pipiens ribonuclease cDNA with Met at position 1 and Gln2Ser 
(recombinant Met(-l) RaPLRl QIS) 

13 Rana pipiens ribonuclease amino acid with Met at position 1 and Gln2Ser 
(recombinant Met(- 1 ) RaPLRl Q 1 S) 

14 Rana catesbeiana oocyte ribonuclease synthetic gene cDNA (RaCORl) 

15 Rana catesbeiana oocyte ribonuclease synthetic gene amino acid (RaCORl) 

1 6 Rana catesbeiana ribonuclease cDNA with Met at position 1 
(recombinant Met(-1) RaCORl) 

17 Rana catesbeiana ribonuclease amino acid with Met at position 1 
(recombinant Met(-l) RaCORl) 

1 8 Rana catesbeiana ribonuclease cDNA with Met22Leu and Met57Leu 
(recombinant RaCORl Met22Leu Met57Leu) 

1 9 Rana catesbeiana ribonuclease amino acid with Met22Leu and Met57Leu 
(recombinant RaCORl Met22Leu Met57Leu) 

20 Rana catesbeiana ribonuclease cDNA with Met at position 1, Met23Leu and 
Met58Leu (recombinant Met(- 1) RaCORl Met22Leu Met57Leu) 

21 Rana catesbeiana ribonuclease amino acid with Met at position 1, Met23Leu and 
Met58Leu (recombinant Met(-l) RaCORl Met22Leu Met57Leu) 

22 Rana catesbeiana ribonuclease amino acid with (His)6, Met at position 7, 
Met23Leu and MetSSLeu 

(recombinant Met(-l) RaCORl Met22Leu Met57Leu-(His)6) 

23 Rana catesbeiana ribonuclease cDNA with GlnlSer (recombinant RaCORl QIS) 

24 Rana catesbeiana ribonuclease amino acid with Gbi 1 Ser 
(recombinant RaCORl QIS) 

25 Rana catesbeiana ribonuclease cDNA with Met at position 1 and Gln2Ser 
(recombinant Met(-l) RaCORl QIS) 



26 Rana catesbeiana ribonuclease amino acid with Met at position 1 and GIn2Ser 
(recombinant Met(-l) RaCORl QIS) 

27 Ram pipiens ribonuclease Clone 5alb cDNA insert 

28 Rana pipiens ribonuclease Clone 5alb amino acid with signal peptide 

29 CAAX motif to target heterologous proteins to the plasma membrane 

30 Rana pipiens forward degenerate primer 

3 1 Rana pipiens reverse degenerate primer 

32 Rana catesbeiana ribonuclease synthetic gene (RaCORl) oligonucleotide 

33 Rana catesbeiana ribonuclease synthetic gene (RaCORl) oligonucleotide 

34 Rana catesbeiana ribonuclease synthetic gene (RaCORl) oligonucleotide 

35 Rana catesbeiana ribonuclease synthetic gene (RaCORl) oligonucleotide 

36 Rana catesbeiana ribonuclease synthetic gene (RaCORl) oligonucleotide 

37 Rana catesbeiana ribonuclease synthetic gene (RaCORl) oligonucleotide 

38 Rana catesbeiana ribonuclease synthetic gene (RaCORl) oligonucleotide 

39 Rana catesbeiana ribonuclease s3Tithetic gene (RaCORl) oligonucleotide 

40 Rana catesbeiana ribonuclease synthetic gene (RaCORl) oligonucleotide 

41 Rana catesbeiana ribonuclease synthetic gene (RaCORl) oligonucleotide 

42 Rana catesbeiana insertion primer for Ndel restriction site 

43 six histidine residue tag at amino terminus 



SEQ ID NO: 1/2 



DMA sequence 312 b.p. 



caa gac egg ccc acg ccc cag aag aag cac 
gin asp crp leu chr pha gin iys lys his 

aac acc acg cca aca aac ccg ccc cac cgc 
asn j.le mec sar thr asn ieu phe his cys 

ccc gag cca gcg aag gcc acc cgc aaa gga 
pro giu pro vai iys aia ile cys iys giy 

ccc gag ccc cac ccc ccc gac Cgc aac gca 
ser giu phe cyr leu sar asp cys asn v^i 

aaa cca acc aac aca ccc cgc gca acc cgc 
lys sar chr asn Chx phe cys val chr cys 

gcc gga cac cgc 
val giy his cys 



linear 



ccg aca aac acc egg gac gcc gac cgc aac 
leu chr asn chr arg asp vai asp cys asn 

aag gac aag aac acc Ccc acc cac cca cgc 
lys asp iys asn chx phe iie Cyr sar arg 

acc aca gcc ccc aaa aac gcg cca acc acc 
lie ila ala ser lys asn vai leu chr chr 

aca age agg ccc cgc aag cac aaa cca aag 
chr ser arg pro cys iys cyr iys iau lys 

gag aac caa gcc cca gca cac ccc gcg ggc 
giu asn gin aia pro va.i his phe vai giy 



RaPLRl 
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SEQ ID N0:3/4 
OKA sequence 3lS b,p. 





gin 


gac 
asp 


crp 


ieu 


chr 


ccc cag 
phe gin 


lys 


aag 

lys 


aac 
asn 


aac 
asn 


acc 
lie 


ccg 
lau 


cca 
s^r 


aca 
chr 


aac 
asn 


ccg 
leu 


ccc 
phe 


cac 
his 


cgc 
arg 


ccc gag 
pro glu 


cca 
pro 


gcg 


aag 
lys 


gcc 
ala 


acc 
iie 


cgc 
cys 


aaa 

lys 


acc 
chr 


ccc 
ser 


gag 
glu 


ccc 
phe 


cac 
cyr 


ccc 
lau 


ccc 
ser 


gac 
asp 


cgc 
cys 


aac 
asn 


aag 
lys 


aaa 
Lys 


ser 


acc 
chr 


a^c 
asn 


aca 
chr 


ccc cgc 
phe cys 


gca 
vai 


acc 
Chr 


ggc 
giy 


gcc 
vai 


giy 


cac 
his 


cgc 
cys 













linear 



cac ccg aca aac acc egg gac gtc gac cgc 
his ieu thr asn chx arg asp vai asp cys 

cgc aag gar: aag aac acc ccc acc cac cca 
cys iys asp iys asn chr phe iie cyr ser 

gga szz aCa gcc ccc aaa aac gcg cca acc 
giy iie iie ala ser lys asn v^i lau chr 

gca aca age agg ccc cgc aag cac aaa cca 
vai chr ser arg pro cys iys cyr lys lau 

cgc gag aac csra gcc cca gca cac ccc gcg 
cys glu asn gin aia pm vai his phe vai 



recombinant RaPLRi Mat23Leu 



SEQ ID NO:5/6 

DNA sequence 3iS b.p. linear 



acg 
mec 


caa 
gin 


gac 
asp 


egg 
crp 


ccc 
leu 


acg 
chr 


ccc 
phe 


cag 
gin 


aag' 
iys 


aag 
iys 


cac 
his 


ccg 
leu 


aca 
Chr 


aac 
asn 


acc 
Chr 


egg 
arg 


gac 
asp 


gcc 
vai 


gac 
asp 


cgt 
cys 


aac 
acn 


aac 
asn 


acc 
iie 


a eg 
mec 


Cca 
ser 


aca 
chr 


aac 
asn 


ccg 
leu 


ccc 
phe 


cac 
his 


cgc 
cys 


aag 

iys 


gac 
asD 


aag 
iys 


aac 
asn 


ac c 
chr 


ccc 
phe 


lie 


Cac 
cyr 


cca 
ser 


cgc 
arg 


ccc 
pro 


gag 


cca 
pro 


gcg 
val 


aag 
lys 


gcc 
aia 


acc 
iie 


cgc 
cys 


aaa 
iys 


gga 

giy 


acc 
iie 


aca 
ila 


gcc 
aia 


ccc 
ser 


aaa 
lys 


aac 
asn 


gcg 
vai 


cca 
ieu 


acc 
chr 


acc 
chr 


ccc 
ser 


gag 
glu 


ccc 
uha 


cac 
cyr 


ccc 
leu 


ccc 
ser 


gac 
asp 


cgc 
cys 


aac 
asn 


gca 
v^i 


aca 
chr 


age 
ser 


agg 
arg 


ccc 
pro 


cgc 
cys 


aag 

lys 


cac 
cyr 


aaa 

iys 


cca 
lau 


aag 


aaa 

lys 


cca 
ser 


acc 
chr 


aac 
asn 


aca 
chr 


ccc 
phe 


cgc 
cys 


gca 
vai 


acc 
chr 


cgc 
cys 


gag 
glu 


aac 
asn 


caa 

gin 


gcc 
aia 


cca 
pro 


gca 
vai 


cac 
his 


ccc 
phe 


gcg 
vai 


ggc 

gly 


gcG 
val 


gga 
gly 


cac 

his 


cgc 
cys 

































recorabinanc Met:(-i) RaPLRl 



SEQ ID NO: 7/8 
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DMA sequence 315 b-p. 



a eg 
mec 


caA 
gin 


gac 
asp 


egg 
crp 


ccc 
leu 


acg ccc cag 
Lhx phe gin 


aag 
lys 


aag 
lys 


aac 
asn 


a at 
asn 


acc 
lie 


ccg 
leu 


cca 
ser 


aca aac Ccg 
chr asn leu 


ccc cac 
phe his 


cgc 
arg 


ccc 
pro 


gag 
glu 


cca 
pro 


gtg 

val 


aag gcc acc 
lys aia lie 


cgi: 
cys 


aaa 
iys 


acc 
chr 


cnc 
ser 


gag 
glu 


ccc 
phe 


cac 
cyr 


ccc ccc gac 
leu ser asp 


cgc 
cys 


aac 
asn 


aag 
iys 


aaa 

lys 


cs«. 
ser 


acc 
chr 


aac 
asn 


aca ccc cgc 
chr phe cys 


gca 
val 


acc 
chr 


ggc 
gly 


gcc 
val 


gga 
gly 


cac 
his 


cgc 
cys 









linear 



cac ccg aca aac acc egg gac gcc gac cgc 
his leu chr asn chr arg asp val asp cys 

cgc aag gac aag aac acc ccc acc cAc cca 
cys lys asp lys asn chr phe lie cyr ser 

gga act aca gcc ccc aaa aac gcg cca acC 
gly lie lie aia ser lys asn val leu chr 

gca aca age agg ccc cgc aag cac aaa cca 
val Chr ser arg pro cys iys cyr lys leu 

cgc gag aac cjsa gcc cca gca cac ccc gcg 
cys giu asn gin aia pro val his phe val 



recombinant Met(-i) RaPLRl Met23Leu 



/ 



SEQ ID NO: 7/9 
DMA. sequence 3 IS b.p. 



acg cai gac egg ccc acg CCC cag aag 
(His)g- tnec gin asp crp leu Chx phe gin lys 

aac aac aCC ccg cca aca aac ccg tec 
a^n asn ila leu sar chr asn leu phe 

cgc ccc gscg cca gcg aag gcc acc cgc 
arg pro giu pro vai lys aia lie cys 

acc pec gag ccc cac ccc ccc gac cgc 
chx sar giu phe cyr ieu ser asp cys 

aag aaa csa acc aac aca CCC cgc gca 
iys iys ser chr asn chr phe cys 

ggc gcc gga cac cgc 
giy vai giy his c/s 



linear 



aag cac ccg aca aac acc egg gac* gcc gac cgc 
lys his leu chr asn Chr aj:g asp val asp cys 

cac cgc a^g g^c aag aac acc ccc acc cac cca 
his cys iys asp lys asn Chr phe iie cyr ser 

aaa gga see sea gcc ccc aaa aac gcg cca acc 
lys giy lie ila ala ser lys asn val ieu chr 

iac gca aca age agg ccc cgc aag cac aaa cca 
asn val chr ser axg pro cys lys cyr lys ieu 

acc cgr gaig asc cara gcc cca gca cac ccc gcg 
Chr cys giu asn gin ala pro vai his phe val 



recombinant Het(-l) RaPLRl Met23Leu- (His) 



SEQ ID N0:10/ll 



DNA sequence 315 b.p. 



cca gac egg ctt acg CZL cag aag aag 
sar asp crp leu thr phe gin lys lys 

aac aat acc a eg cca aca aac Ctg CCc cac 
asn asn lie rnec ser chr asn leu phe his 

cgc cct gag cca gcg aag gcc ate cgc aaa 
arg pro glu pro val lys ala ile cys lys 

acc CCL gag CCC Cat etc CCC gac cgc aac 
chr ser glu phe cyr leu ser asp cys asn 

aag aaa Cca acC aac aca CCC CgC gca acc 
lys lys ser chr asn chr phe cys val chr 

ggc gcc gga caC Cgc 
giy val gly his cys 



linear 



cac ccg aca aac acc egg gac gtc gac cgt 
his leu chr asn chr arg asp val asp cys 

Cgc aag gac aag aac acc CCC acc cac Cca 
cys lys asp lys asn Chr phe ile cyr ser 

gga acc aca gcc ccc aaa aac gcg Cca acc 
gly ile ile ala ser lys asn val leu chr 

gca aca age agg ccc cgc aag CaC aaa Cca 
val Chr ser arg pro cys lys tyr lys leu 

Cgc gag aac caa gcC cca gca cac ccc gcg 
cys glu asn gin ala pro v^l his phe val 



recombinant RaPLRl QIS 



SEQ ID TO: 12/13 



DMA sequence 313 b.p. 



acg tea 
mec ser 


gac egg 
asp crp 


CCC 
lau 


acg 
chr 


CCC cag 
phe gin 


aag 

lys 


aag 
lys 


aac aaC 
asn asn 


acc acg 
lie meC 


cca 
ser 


aca 
Chr 


aac 
asn 


ccg CCC 
leu phe 


cac 
his 


cgc ccc gag cca 
arg pro glu pro 


gtg 

val 


aag 
lys 


gcc 
aia 


acc 
ile 


cys 


aaa 
lys 


acc tec gag CCC 
chr sar glu phe 


cac 
cyr 


CCC 

leu 


CCC 

ser 


gac 
asp 


cgc 
cys 


aac 
asn 


aag aaa 
lys lys 


cca acc 
ser chr 


aaC 
asn 


aca 
chr 


CCC cgc 
phe cys 


gca 
val 


acc 
chr 


ggc gcc 
gly val 


gga cac 
gly his 


cgc 
cys 













linear 



cac 


ccg aca 


aac 


acc 


egg 


gac 


gcc 


gac 


cgc 


his 


leu 


chr 


asn 


Chr 


arg 


asp 


val 


asp 


cys 


Cgc 


aag 


gac 


aag 


aac 


acc 


CCC 


acc 


cac 


Cca 


■cys 


lys asp lys 


asn 


chr 


phe ile 


cyr 


ser 


gga 


acc 


aca 


gcc 


CCC 


aaa 


aaC 


gcg 


cca 


acc 


gly 


ile 


ile 


ala 


ser lys 


asn 


val 


leu 


Chr 


gca 


aca 


age -agg 


CCC 


cgc 


aag 


cac 


aaa 


cca 


val 


Chr 


ser 


arg 


pro 


cys 


lys 


cyr 


lys 


leu 


Cgc 


gag 


aac 


caa 


gcc 


cca 


gca 


cac 


CCC 


gcg 


cys 


glu 


asn 


gir^ 


ala 


pro 


val 


his 


phe 


val 



recombinant Met(-l) RaPLRl QIS 



SEQ ID N0:U/15 

DNA sequence 330 b.p. 

CAG AAC TGG GCT ACT TTC CAG CAG AAA CAT 
gin iisn trp ala chr phe gin gin lys his 

ATC ATC GAC AAC AAC ATC TAC ATC CTtT CCt 
iie roec asp asn asa ile cyr iie vbI giy 

Ate TCT TCT GCT ACT ACT GTT AAA GCT ATC 
lie s^c ser aia cAr chr val lys ala iie 

TCr ACT ACT CGT TTC CAG CVO AAC ACT TGC 
sar Chr chr arg phe gin leu asn ctir cys 

CCC TAC TCT TCT CCT ACT GAA ACT AAC TAC 

pro cyr ser sec a.i:g chr glu chr asn cyr 

CTT CAT TTC GCT GCT ATC OCT CCr TGC CCG 
val his phe ala gly ila giy arg cys pro 



linear 



Aix: 


ATC 


AAC ACT 


CCG 


ATC 


ATC 


TGC 


AAC 


ACT 


iie 


iie 


asn Chr 


pro 


ile 


iie 


cys 


asn 


chr 


GCT 


CAC 


TGC AAA 


OCT 


GTT 


AAC 


ACT 


TTC 


ATC 


giy 


gin 


cys iys 


arg 


v^i 


asn 


Chr 


pha 


ile 


VOC 


ACT 


OCT GTT 


ATC 


AAC 


ATG 


AAC 


GTT 


CIG 


cys 


Chr 


gly vai 


iia 


asn 


meC 


asn 


val 


leu 


ACT 


OGT 


ACT TCT 


ATC 


ACT 


CCG 


CGT 


CCG 


TGC 


Chr 


arg 


Chr sar 


iie 


Chr 


pro 


arg 


pro 


cys 


ATC 


TCC 


CTT AAA 


TGC 


GAA 


AAC 


CAG 


TAG 


CCG 


iie 


cys 


vsi iys cys 


glu 


asn 


gin 


cyr 


pro 



Rana caiCesbeiana synthetic gene & translated amino acid sequence 
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SEQ ID NO: 16/17 



m^ sequence 333 b.p. 



ATG CAG AAC TCG GCT ACT TTC CAG CAG AAA 
mec gin asn crp aia chr phe gin gin lys 

ACT ATC ATC GAC AAC AAC ATC TAC ATC GTT 
Chr ile mec asp asn asn ile cyr ile val 

ATC ATC TCr TCT GCT ACT ACT GTT AAA GCT 
lie ile ser ser ala thr chr vai lys aia 

CIG TCT ACT ACT CGT TTC CAG CIG AAC ACT 
leu ser chr thr arg phe gin ieu asn chr 

TGC CCG TAC TCT TCT CGT ACT GAA ACT AAC 
cys pro Cyr ser ser arg Chr glu chr asn 

CCG GTT CAT TTC GCT GGT ATC GGT CGT TGC 
pro val his phe aia gly ile gly arg cys 



linear 



CAT 


ATC ATC AAC ACT CCG ATC 


ATC 


1GC 


AAC 


his 


ile ile asn chr pro ile 


ile 


cys 


asn 


GGT 


GGrr CAG TGC AAA CGT GTT 


AAC 


ACT 


TTC 


gly 


gly gin cys lys arg V3.i 


asn 


thr phe 


ATC 


TCC ACT GGT GTT ATC AAC 


ATG 


AAC GTT 


ile 


cys Chr giy vai ile asn 




asn 


vai 


T3C 


ACT OGT ACT TCT ATC ACT 


CCG 


CCT 


COG 


cys 


Chr arg chr ser ile Chr 


pro 


arg 


pro 


TAC 


ATC TGC GTT AAA TGC GAA 


AAC 


CAG 


TAC 


cyr 


lie cys val lys cys glu 


asn 


gin 


cyr 



COG 
pro 



[Met-(-l)] Rana catssbeiana gene 5t translation of 
expressed protein 



SEQ ID NO: 18/19 

DMA sequence 333 b.p, linear 





CM 


AAC 




GCT 




gin 


asn 


crp 


a la 


ACT 


AlC 


CT3 


GAC 




thr 


ile 


leu 


asp 


asn 


Alt: 


ATC 


TCT 


TCT 


GCT 


ile 


ile 


ser 


ser 


ala 


CTC 


Tcr 


ACT 


ACT 


CGT 


leu 


sar 


thr 


thr 


arg 






TAG 


TCT 


TCT 


cys 


pro 


cyr 


ser 


ser 


CCG 


CTIT 


CAT 


TTC 


GCT 


pro 


val 


his 


ph.e 


ala 



Rana catesbelana gene wich two mutations 
to regenerate pyroglutamic acid K-csrminal 
Met 22 Leu 
Met 57 Leu 



SEQ IB TO: 20/21 

D^EA sequence 333 b.p. linear 







AAC 




GCT 


ACT 


TTC CAG 




AAA 


CAT 


A3C 


ATC 


AAC ACT 


COG 


ATC 


ATC 


TGC 


AAC 


met 


gin 


asn 


crp 


ala 


chr 


phe gin gin 


lys 


his 


ile 


ile 


asn Chr 


pro 


ile 


ile 


cys 


asn 


ACT 


hVZ 


CTC 


GAC 


AAC 


AAC 


ATC TAC 


ATC 


CTT 


OCT 


orr 


CAG 


TGC AAA 


CGT 


GTT 


AAC 


ACT 


TTC 


thr 


lie 


leu 


asp 




asn" 


ile cyr 


ile 


vai 


gly 


giy 


gin 


cys lys 


arg 


val 




ChJt: 


phe 


AVC 


ATC 


TZT 


TCT 


GCT 


ACT 


ACT CTT 


AAA 


GCT 


ATC 


TGC 


ACT 


GCT GTT 


ATC 


AAC 


CTG 


AAC 


GTT 


Ue 


lie 


cer 


ser 


ala 


thr 


Lhr val 


iys ala 


ile 


cys 


thr 


giy val 


ile 


asn 


leu 


asn 


val 


cvz 


TCT 


ACT 


ACT 


CGT 


TTC 


CAC CIQ 


AAC 


ACT 


TGC 


ACT 


CGT 


ACT TCT 


ATC 


ACT 


CCG 


OCT 


CCG 


leu 


ser 


chr 


chr 




phe 


gin leu 




thr 


cys 


chr 


arg 


chr cer 


ilfi 


Chr 


pro 


arg 


PID 


TC?C 


cxn 


TAC 


TCT 


TCT 


CCT 


ACT GAA 


ACT 


AAC 


TAC 


ATC 


TGC 


GTT AAA 


TGC 


GAA 


AAC 


CAG 


TAC 


cys 


pro 


cyr 


ser 


ser 


arg 


chr glu 


thr 


asn 


cyr 


ile 


cys 


val lys 


cys 


glu 


aSTT 


gin 


cyr 


CCG 


CTT 


CAT 


TTC 


GCT 


GCTT 


ATC CGT 


CCT 


TGC 


CCG 


















pro 




his 


phe 






ile gly 


arg 


cys 


pro 



















{Met:-{-l)] Rana catesbeiana gene with two mutations 
to regenerate pyrogiutamic acid N- terminal 

Met 22 Leu 
Het 57 Leu 



SEQ ID NO: 20/22 

DMA sequence 333 b.p. linear 







AAC 


TOG 


OCT 


ACT 


TTC 


CAG 




AAA CAT 


ATC ATC AAC ACT 


COG 


ATC 


ATC 


TGC 


AAC 


(His) ^- met: 


crln 


asn 


crp 


ala 


Chr 


phe 


gin gin 


lys his 


lie lie asn chr 


prci 


ile 


ile 


cys 


asn 


ACT 


ATC 


CXC 


GAC 


AAC 


AAC 


ATC 


TAC 


ATC 


GTT OCT 


OCT CAG TGC AAA 


CGT 


GTT 


AAC 


ACT 


TTC 


chr 


ile 


leu 


asp 


asn 


asn 


ile 


cyr 


lie 


vai gly 


gly gin cys lyc 


arg 


val 


asn 


chr 


phe 


ATC 


A1C 


TCT 


TCT 


GCT 


ACT 


ACT 


GTT 


AAA 


GCT ATC 


TCC ACT C3GT GTT 


ATC 


AAC 


CTG 


AAC 


CTT 


ile 


ile 


cer 


ser 


ala 


Chr 


thr 


val 


lys 


ala lie 


cys Chr gly val 


ile 


asn 


leu 


asn 


val 


CTU 


TCr ACT 


ACT 


CGT 


TTC 


CAC 


CTC 


AAC 


ACT TCC 


ACT CCT ACT TCT 


ATC 


ACT 


or; 


CCT 


COG 


leu 


ser 


thr 


Chr 


arg 


phe 


gin 


leu 




Chr cys 


Chr arg thr ser 


ile 


Chr 


pro 


arg 


pro 


TGC 


COS 


TAC 


TCT 


TCT 


CGT 


ACT 


GAA 


ACT 


AAC TAC 


ATC TGC CTT AAA 


roc 


GAA 


AAC 


CAG 


TAC 


cys 


pro 


cyr 


ser 


ser 


arg 


Chr 


giu 


Chr 


asn cyr 


ile cys s^l lys 


cys 




asn 


gin 




CCG 


GTT 


CAT 


TTC 


OCT 


OCT 


ATC 


GCT 


OCT 


TGC CCG 














pro 


vai 


his 


phe 


ala 


gly 


ile 


gly arg 


cys pro 















(Met-(-i)] Rana catesbeiana gene with two mutations 
to regenerate pyroglutamic acid terminal 

Met 22 Leu 
Kp.t 57 Leu 
(His)^ 



SEQ ID NO: 23/24 



DMA sequence 333 b.p. 



TCA AAC TOG GCT ACT TTC 
ser asn Crp ala Chr phe 

ACT ATC hTC GAC AAC A^C ATC 
Ciir ile met: asp asn asn ile 

A*iC ATC TCT TCT GCT ACT ACT 
ile ile ser ser ala Chr Chr 

Cro TCT ACT ACT OTT TTC CAG 
leu ser chr chr arg phe gin 

TGC COG TAC TCT TCT CGT ACT 
cys pru cyr ser ser arg thr 

CCG GTT CAT TTC GCT GGT ATC 
pro val his phe ala gly ile 



CAG 
gin 


CAG AAA CAT 
gin lys his 


ATC 
ile 


ATC 
ile 


TAC 
cyr 


ATC GTT GGT 
ile val gly 


GGT 
gly 


CAG 
gin 


GTT 
val 


AAA GCT ATC 
lys ala ile 


TGC 
cys 


ACT 
Chr 


CTG 
leu 


AAC ACT TGC 
asn Chr cys 


ACT 

thr 


CGT 
arg 


GA\ 
glu 


ACT AAC TAC 
thr asn Cyr 


ATC 
ile 


TGC 
cys 


GGT 
gly 


CGT TGC CCG 
arg cys pro 







linear 



AAC ACT COG ATC ATC TGC AAC 
asn Chr pro ile ile cys asn 

TGC AAA CGT GTT AAC ACT TTC 
cys lys arg val asn Chr phe 

GGT GTT ATC AAC ATG AAC GTT 
gly val ile asn roeC asn val 

ACT TCT ATC ACT CCG CGT COG 
Chr ser ile chr pro arg pro 

GTT AAA TQC GAA AAC CAG TAC 
val lys cys glu asn gin Cyr 



QIS Rana catasbelsLnsL gene 
(serine in 1 position) 



ID 



SEQ ID NO: 25/26 



DKA sequence 333 b.p. 



ATC TCX AAC TCG C3CT ACT TTC CAC CAG AAA CAT ATC ATC MC ACT CCE ATC ATC V3C AAC 
met ser asn crp ala chr phe gin gin lys his ile ile asn chr pixi ila lie cys asn 

ACT ATC ATG GAC AAC AAC ATC TAC A1C GTT GGT GCTT CAG TGC AAA CGT GTT AAC ACT TTC 
Chr ile mec asp asn asn ile tyr ile val giy gly gin cys lys arg val asn tihr phe 

ATC Air TCT TCT GCT ACT ACT GTT A^A OCT ATC T3C ACT GGT GTT ATC AAC ATG AAC GTT 
lie ile ser ser ala Chr tt\r val lys ala lie cys chr gly val ile asn inec asn val 

CTC TCT ACT ACT CTr TTC CAG CTC AAC ACT TGC ACT CCTT ACT TCT ATC ACT CCC CCT CCG 
leu ser chr Chr arg phe gin leu asn Chr cys thr arg chr sar ile chr pro arg pro 

TCC CCG TAC TCT TCT CGT ACT GAA ACT AAC TAC ATC TGC GTT A^A TGC GAA AAC CAG TAC 
cys pro cyr ser ser arg chr glu chr asn cyr ile cys vai lys cys giu asn gin Cyr 

CCG GTT CAT TTC GCT GGT ATC GGT OCT TGC CCG 
pro val his phe ala giy ile gly arg cys pro 



[Met-(-l)] QIS Rana catesbeiana gene 
(serine in 1 position) 



1 / 



SEQ ID NO: 27/28 

1 atcagttgct catcgttitga ccaagttgtt ttccatctga agcaatattt 
51 acatataatt: tctcttatat aCaaaggcct gatcacgact tccagaatgt: 

^ £ 



101 ttccaaaatt ctcattcctc ctgatatttg cagttgtttt gagtctcact 





P K F 


S F L 


L I F A 


V V L 


f; h T 


151 


cataagtcct 


tatgtcaaga 


Gtggcttacg 


tttcagaaga 


agcacctgac 




H K S L 


C Q D 


W L T 


F Q K K 


H L T 


201 


aaacacccgg 


gatgCtgact 


gtaataatat 


catgtcaaca 


aact tgttcc 




N T R 


D V D C 


N N I 


M S T 


N L F H 


251 


actgcaagga 


caagaacact 


tttatctatt 


cacgtcctga 


gccagtgaag 




C K D 


K N T 


F I Y S 


R P E 


P V K 


301 


gccatctgta 


aaggaat tat 


agcctccaaa 


aatgtgttaa 


ctaccuctga 




A I C K 


G I I 


ASK 


N V L T 


T S E 


351 


gt tttatctc 


tctgattgca 


atgtaacaag 


caggccttgc 


aagtataaat 




F Y L 


S D C N 


V T S 


R P C 


K Y K L 


401 


taaagaaatc 


aactaataca 


ttttgtgtaa 


ct tgtgagaa 


tcaagctcca 




K K S 


TNT 


F C V T 


C E N 


Q A P 


451 


gtacat ttcg 


tgggtgtcgg 


acattgctag 


aaatatgt tt 


gacaacaggg 




V H F V 


G V G 


H C * 






501 


atgtgataag 


cagccgcaag 


aaattatttt 


gaagtgaact 


tactaaagac 


551 


actaat tttg 


cataaatttt 


ccccagagct 


taccggtagt 


aagaaaattc 


SOI 


caacagggag 


ccaagcacag 


aaagtaaact 


aaggagccaa 


agtaattata 



651 aaagtcacac tggaccgctg ctactgcact cagatgacca aatgagaaac 

701 agacaaaaac agcagagttg ggaagcgcag atccgggagg tggcggggag 

751 tcaattgggg atggagtcca tgtgagattt ggaaccgttt gttgctggtg 

801 aagcatgtgg ccggtgcaca gtacacatgg ggaaagatag tcggattggc 

851 cgggctcgct gtggtggtgc cggcggttga gccaaaggtg gtggggagat 

901 ggctgtcccc ccttctgtgg gggctgtgga cagagggagc tgcggaccag 

951 gggtgggagg cctggagaga aCtttcaaac agctgacgtg gccggggctg 

1001 ggcagcatcg gggaggggaa gggctgggct cagatccagg aagcatggcc 

1051 actgtatgac cagagtggaa gatggcagag ccgctgcagt ggccggggag 

1101 accagaggga tctgtgccca gcctttcccc tccctgatgt: ggcccgtttt 

1151 tggttatggt aaccgctccc agctgtttgg gggtgttttc gggcttcgca 

1201 tttttggtct gcggcCccct cLgtccacgg ccctcatgga gggggggtgg 

1251 gcatttctcc accgcctttg gctctgttgc tggcactgtc gcagcgagtt 

1301 tggccagtca tggctcattt tcccatttgt catgtgtgtt ggttgcatgt 

1351 tttgccggcg gtggactgtt ttgaatttca catggattcc atcttcggtt 

1401 ggttccttgc cacctcctgg atctgtgctt tccaattctg tttt ttcccc 

1451 agcgcctagt ggatgcagtg aaactctggt gatcaccatc atccaatcat 

1501 gtgcaagaaa aaatattttc atat t tct tc cacccaattg ggtattcatt 

1551 aggaagtttg agcacattca cgttctaggg aaaatgagtg caactgcact 

1601 tccaaagttc acagtctatt tgcctttagt aaatccaccc cattatttcC 

1651 gagcagagga caaatctatg gcaacaaaaa aactttacct actgaattat 

1701 tttatattga tcgaagataa tctttctttc atttcctaaa tattgtaatc 

1751 aaaattaata cataacagct atgtattata ccacagcagc aaatgttaaa 

1801 atagttttaa acgtaaaata tgttttacct taaagtggaa gtaaacttct 

1851 atcactaaat tttacccata ggtgagaccc atgcgctctt caggaaCggc 

1901 cgctggcgct gttccttcag agccctgtgc tgcgaacggc ggctcccgtg 

1951 tgcatgtaca ggagtgacgt - cat ca cage t: ccggccagtc acagagttag 

2001 agttcaagtg tgagtggctt gagccacgat gatgtcgctc ccaaacatgt 

2051 gtgcgggggt ctccgtttgc ggcgcaggac actgggggaa tagcatgggt 

2101 g-tgccgttcc ttcagagcat atgcgtgggt gacgtcacta gctgcatcta 



2151 
2201 
2251 
2301 
2351 
2401 
2451 
2501 
2551 
2601 
2651 
2701 
2751 
2801 
2851 



aagCaatatc 
tgggtaagcc 
gt ttacctcc 
gcagtagcaa 
aatcttacct 
gtcttaaaaa 
gctcccccac 
gctcgaccgt 
cagatgtccg 
acgatcagag 
cat tcaatgt 
atcatcaggt 
tggaccgtat 
agagacccat 
aaaaa 



tcctaaacaa 
ttatitigtagg 
actttaacac 
atgtagggat 
atagtggttg 
ggctaggata 
acatgagtag 
taaatagcgt 
cgtatgcacg 
agatgcCcag 
catatgccta. 
ggcagccaac 
aggaacagca 
tgtgggtatt 



tgcacatt Ca 
cttacctata 
cggcatagct 
gaggagagca 
aaagtagttg 
gcacagtatc 
caaggagcaa 
tggccctcca 
cagacatatg 
atctgcccga 
aagaagccac 
cacaccaggc 
ctcagctatc 
aacaaccaaa 



ggagatagt t 
ggtaaaaatc 
gcgtgtt tat 
ggc tgacata 
aaaataagat 
cacatgaggc 
tggtaatgtg 
agtga tacat 
tgggcggatg 
aggagaaagg 
ccaccataaa 
ccaaaggagg 
acataattac 
tggctaaaaa 



acagtaccta 
aCgcatggga 
aaaccaacca 
ttaaagtaaa 
ggcctgcagg 
accagatctc 
agtc tcttag 
gggagataag 
ttgggatagg 
Cggaaacatc 
aagttaatag 
gtggccccag 
acaagagtat 
aaaaaaaaaa 



